Today focused ion beam technique (FIB) is well established and widely used in material science. One of its main applications is the preparation of samples for the transmission electron microscopy (TEM). For high resolution TEM investigations it is necessary to have samples with thicknesses in the range of only several 10 nm, especially for high density materials. FIB-preparation of such thin lamellas can be extremely challenging due to warping of the TEM lamella (Fig. 1) . Thus further thinning is very complicated or almost impossible. To understand the fundamental mechanisms of the warping effect we have systematically investigated the influence of milling parameters, lamella area and thickness on the warping. Aim was to derive a reliable preparation regime which avoids the warping of the TEM sample. To determine the thickness of the TEM sample which is the basic geometric property a thickness measurement method basing on backscatter electron image correlation [1] is used. For the measurement of the sample deflection a laser scanning microscope (Fig. 2 a) is used. It was already shown, that any preparation with a focused ion beam leads to change of the mechanical properties at the irradiated surface [2, 3] . To estimate the initial stress induced by the focused ion beam molecular dynamic simulations of the FIB sputtering process on Silicon were performed. As a result it was predicted that at the interface region between the amorphisated layer and the undisturbed Si-crystal an initial compressive stress of ~ 1 GPa (Fig. 2 b) [4] occurs whilst Ga + irradiation. Additionally it could be shown that the thickness of this amorphous -crystalline interface region increases with increasing Ga + energy. It has to be mentioned that the MD simulations didn't take into account any stress compensation caused by recrysallisation or a deformation of a sample. In order to understand the influence on the sample warping finite element simulations were performed using the information of the MD simulation about the stress state in the interface region and the geometry of a TEM lamella. As a result we obtained a similar morphology and a warping of the lamella comparable to that of real samples (Fig. 1, 3) . Based on these results we assume, that the deflection of thin TEM samples during FIB preparation is the equilibrium between the induced initial stress during irradiation, the recrystallisation which leads to a stress reduction and the stress reduction caused by the sample deflection itself.
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